Abstract-This paper has obtained the taxi speed through the high road video monitoring system to determine whether the elevated road is congested. A scheduling method is proposed to preclude overhead road congestion in advance. The existing video monitoring system is used as base. 
INTRODUCTION
The development of urban traffic changes with each passing day with the progress of science and technology. The urban traffic jams become more and more serious because of the limitations of urban planning and the increase of the number of motor vehicles [1] . The viaduct system is born in order to alleviate traffic congestion and that plays an important role in the existing urban road transportation system. The traffic condition of the main line of viaduct is becoming worse with the rapid increase of traffic flow and the deterioration of traffic congestion [2] . The situation is even more serious when congestion occurs because the viaduct has a certain closeness. It is usually through artificial observation to complete the monitoring or control tasks for the viaduct road congestion at present. In case of abnormal situation, alarm and road information system will be prompted. This will consume a lot of manpower and material resources and lack of intelligence [3] . Therefore, it is urgent to develop a real-time video surveillance, feedback and disposal system [4] .
It is first of all to accurately and timely judge and handle the traffic events on the viaduct to ensure the normal use of viaduct. Many video surveillance cameras are installed on elevated roads including the entrance of ramp for the existing road video surveillance system. Judge the congestion of the elevated road quickly and accurately by collecting and analyzing video information of each camera in real time. This method has advantages compared with other highway congestion monitoring methods [5] . The video surveillance system is perfect and the system design cost is low. Judge the situation of elevated road quickly and accurately with collecting road traffic flow in real time. Installation and maintenance is simple will not destroy the road surface. It is suitable for all-weather monitoring and disposal. Early warning mechanism can avoid the delay of congestion monitoring system [6] . It is important for the vehicle trip guidance that the timely feedback and intelligent disposal of the system.
II. FEATURE SELECTION IN VIDEO DETECTION OF ELEVATED ROAD
The existing technologies for analyzing urban traffic congestion include the loop coil method, the radar (microwave) method, the ultrasonic method and the method based on GPS data and so on. The loop coil method is inconvenient to install and affects the life of road surface, so it has a large identification error. The radar (microwave) method and the ultrasonic method cannot detect stationary or low-speed vehicles, and the detection performance decreases with the influence of temperature and airflow [7] . The method based on the GPS data may lead to signal detection blind areas, and to obtain data large-scale installation of GPS device vehicles is needed. The video processing technology has many advantages, such as large amount of information processing, no need to destroy the ground, convenient installation and maintenance. It has a good application prospect in road traffic congestion analysis and discrimination [8] .
As a kind of urban public transportation, taxi has the characteristics of convenience and rapidness, and it provides convenience for people to travel. Thus taxis may randomly appear anywhere in the city. Qualification regulations of the taxi ensure the violation records and minimum taxi accident record. The data show that the taxi drivers drive 10-12 million kilometers average annual [9] . In 2015 the national death rate of taxi traffic accident is 0.47 per hundred million kilometers, while more than 11000 taxis in Hefei, the number of deaths related to taxi accidents is no more than 1% of the total number of deaths from traffic accidents in 2015 [10] .
The number of vehicles on the elevated road is very high and the speed is fast. At present, the detection and research of traffic congestion at home and abroad is not mature enough, the algorithm complexity is high, and the practical application is difficult. As shown in Figure 1 , the current highway video surveillance system has been quite perfect. And the video surveillance cameras are installed on the elevated road ramp including corners and other locations. Taking Hefei city as an example, the distance between the cameras is about 500-700 meters, to monitor traffic conditions of the entire viaduct. Because of the high proficiency of taxi drivers, the urban expressway can be maintained at a constant speed, and the speed of the upper and lower viaducts is not more than 40km/h. The congestion in elevated road is usually caused by occasional accidents or vehicle surges, and these two causes have significant impact on speed of taxi. If an accident occurs, the speed of the taxi in front of the viaduct is not affected, and the speed of the taxi will fall behind the accident site. If the number of vehicles on the viaduct increases sharply, the taxi speed will slow down at the same time [11] . For the current video surveillance system, the characteristics of the taxi type, vehicle color and position of dome light are obvious and easy to identify, so as to meet the needs of all-weather monitoring. Therefore, the speed of the taxi can be used as a pre-judgment for the congestion of elevated roads. The taxi has obvious characteristics. Taking Hefei city as an example, taxis are unified into sedan type. Meanwhile the model of taxi dome light is unified and the main body is white, that installation is in the middle of the vehicle roof. In order to distinguish other types of vehicles, the taxi body is not white.
A. Vehicle Target Detection
(1) Background extraction
In the real-time traffic image sequence, a group of pictures of the background can be divided into fixed area stationary region and moving region two parts. The system only needs to deal with the road area.
The system uses the method of the average value of the method to extract the background model. The experiment results show that the more images to get the background of the effect is better, as shown in figure 2. Its principle can be expressed by (1):
In the image sequence,
i PI x y is the pixel value of the point ( , )
x y in the image of the I frame in the type (1). ( , ) BI x y represents the pixel value of the point ( , )
x y position of the background image [12] . , ,..., t X X X by the random variable x at each moment. Describe by K Gauss distribution model. The pixel sample of the t moment is ( , , )
The probability function of the current pixel value is
In the formula, the K is the quantity of Gauss distribution. The The foreground is extracted and processed with the background difference method after extracting the foreground. Make it the foreground is strengthened. This makes the foreground stronger. Identify the vehicle through that the gray scale, the prospect of sharpening, filtering and opening operation. Fill all the holes of the vehicle target. The resulting target block is shown in Figure 3 .
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FIGURE III. THE VEHICLE TARGET EXTRACTION

B. The Hu moment algorithm distinguishes vehicle types
The moment is a rough feature obtained by integrating operations on all points on the contour. This is the simplest way to compare the two contours. This is the definition of the Hu moment [13] . Set a twodimensional continuous random function. The pq m matrix of the probability density distribution function ( , ) f x y is defined as ( ) p q + :
Define ( , ) g i j is a digital image. Its two-dimensional moments are The image function is mapped to a two-dimensional polynomial basis function and then the coefficient can be get [14] . The central moment of order ( ) p q + for the continuous image is considered to be the corresponding image function:
In the formula,
The discrete image that size is M N × （ ） is denoted by ( , ) f x y . The ( , ) f x y can be written in a moment:
In the formula, i M ∈ , j N ∈ , , p q is constant.
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The 7 moment is invariant in displacement, rotation and zoom [15] . From 1 M to 6 M is invariant when the image mirror conversion occurred meanwhile the last one will have 180 degree change. Hu presents the uniqueness theorem for that. For a piecewise continuous probability density function ( , ) f x y if only in ( , ) f x y limited area within the ( , ) x y plane has a non-zero value. It means that all moments of ( , ) f x y are present and can uniquely determine the moment set by
. On the other hand, ( , ) f x y can be uniquely
The study found that the main influence factors of the moment is the coverage of the video surveillance camera and the vehicle position. Moving vehicle imaging has a rotation in the video surveillance camera. The range of rotation angle is clockwise 15 degrees to 15 degrees counterclockwise. Get the sedan image and the non-sedan image from the video surveillance camera. Verify the image rotation invariance after grayscale. As shown in Figure 4 , Selected sedans and non-sedans models of the 100 samples to determine the feature. The Hu feature vector is the input vector of the support vector machine. The vehicle samples is divided into the sedan and the non-sedans through learning and training. Use the ROC (Receiver Operating Characteristic) curve to evaluate the classification results. It is concluded that the method of the sedan and the non-sedan recognition accuracy rate of up to 99.3%. 
C. Exterior color
This paper is based on HSL color space. The color space is a double cone distribution. As shown in Figure 5 .
FIGURE V. SKETCH MAP OF HSL COLOR SPACE
The color space is chosen because that can be visually perceived of several common color from the figure. The vertical space coordinates represents lightness. The range is 0 to 1. That means namely gray from black to white gradient. Angle represents hue. Start from 0 (red) to 120 degrees (green), and then to 240 degrees (blue), and finally back to 360 degrees (red). The radial coordinates is the concentration of color. The distance axis closer, the color is more lighter. The distance axis farther, the color is more concentrated [16] .
The actual environment is collected by the image sequence RGB (Red Green Blue) color format. The color image is converted from RGB color space to HSL color space before the vehicle color recognition. Specific methods are as follows. 
This:
The H component range is Between the three components of HSL space are independent of each other. Division of the color area should consider the following points according to the characteristics of the color distribution of double cone:
①
The H is pointless when the L value is very high or very low.
② The H will not be stable when the S is very low even near 0. ③ The S is pointless when the L value is very high or very low.
The distribution of color in HSL color space show a double cone. The whole color space is divided into non color and color of two kinds of regional according to the relationship of H, S and L. The judgment formula of non-color regions are as the formula (12) 
The rest is judged as a color area. The main color of the taxi is chromatic. The taxi is not white and the black taxi is also very rare taking Hefei city as an example. It is feasible to distinguish the color. The simulation results marked color vehicles with the red color box that might be the target vehicle. The simulation results marked non color vehicles with the blue color box that is the need to remove the vehicle.
FIGURE VI. VEHICLE COLOR RECOGNITION IN VIDEO SURVEILLANCE
D. The Dome Light of Taxi Dome Light Identification
The dome light of taxi mounted on the middle roof that color is white. There are obvious differences in color and body. The edge detection for color vehicle is got to determine the centroidal coordinates of the vehicle. The centroidal position as the center to set a range of matrix. It means that the vehicle has dome light if the white is detected [17] .
The Roberts operator, Laplacian operator, Sobel operator and Canny operator are the commonly used edge detection operator. The Sobel operator is suitable for images with little gray beat and large noise interference. The Roberts operator detection method is applied to images with steep low noise. But the edge positioning accuracy of the Sobel operator and the Roberts operator are not high. The Laplacian operator is very susceptible to noise and therefore does not use much. Canny edge detection is insensitive to noise and has strong anti-interference ability. The effect of the Canny operator is the best for weak edge detection.
The classical Canny edge detection algorithm has three characteristics, such as low false positive rate, high location
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accuracy and false edge suppression. It is very suitable for rough extraction of image edges. The traditional Canny operator uses 2×2 gradient template to calculate the gradient amplitude. Locate the edge accurately. But it is too sensitive to noise. The 3×3 template is the template with both accuracy and speed optimum [18] . The edge detection of X and Y directions and the gradient calculation of pixels in 45 and 135 degrees directions are as formula (13) 
The gradient amplitude does not remain unchanged if there are 45 and 135 degrees two direction edge in edge detection. So the 8 neighborhood pixels do not have 45 degrees of rotation invariance. This paper uses the formula (14) to calculate the gradient amplitude to solve the problem:
The formula can not only guarantee the edge of the extracted edge, but also can suppress the noise at the same time. The color vehicle is identified with improved Candy edge detection, and the extracted contours are extracted by centroidal coordinate. The simulation results shown in Figure  7 .
FIGURE VII. THE COLOR OF VEHICLE CENTROID DETECTION RESULTS
IV. REALIZATION OF PRO BLOCKING SCHEDULING FUNCTION
A. Video speed measuring method
The speed measuring device is implemented by means of formula (15) .
Find the corresponding points, corresponding lines or corresponding blocks in the two frames. Ensure the video surveillance cameras is fixed. The spatial position and angle of the video surveillance cameras is fixed too. There is a corresponding comparability of the pixels in the two frames taken by the video surveillance cameras. As shown in Figure 8 , located to the corresponding point or the corresponding block in the two image position 1 S (time frames 1 t ) and 0 S (time frames 0 t ), Subtract the two position can obtain the corresponding point or the pixels distance ( 1 0 S S − )corresponding to moving in time 1 0 t t − （ t ∆ ） . According to the formula above, the moving speed of the block in the image can be calculated naturally, the units is "pixels per second". As shown in figure 9 , the image captured from the video signal, take the standard video signal resolution as an example, the height is 576 pixels and width is 768 pixels. For vehicle surveillance video, the width of the video field can choose just as the single lane width, usually about 3.5 meters. 
FIGURE IX. THE MOVEMENT OF A BLOCK IN A TWO FRAME IMAGE
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Within the scope of the road can be seen x m meters in length, that is, the actual distance of the road represented by the video height is x m, then can get the formula (16 By since the aforementioned visual effects are not taken into account, the vertical distance in the image can be considered equal, and the corresponding actual distance is equal, then can get
Assuming the measured pixel distance is S ∆ . The angle of video surveillance cameras is 60
θ =° (the angle between the vertical direction and the camera angle used in the experiment).The d ∆ and t ∆ are known, so the speed can be calculated.
B. Video vehicle counting design
When the vehicle passes through the virtual coil, the corresponding area characteristics in the image will change. The vehicle can be determined to pass when the information in the virtual coil is detected to match the moving characteristics of the vehicle. Through the analysis of the characteristics of the change and the use of related algorithms for vehicle counting and speed extraction. It is necessary to set the appropriate location and size of the virtual coil in order to ensure the accuracy of vehicle detection. Usually, the virtual coil is set perpendicular to the direction of the road. And the coil is positioned near the end of the image. The width of the coil is approximately equal to the width of the single lane. The distance between two detection lines is about 1/3 of car drivers. As shown in figure 10 , each lane is set individually according to the angle in the video. The gray value in the virtual coil is certain. The vehicle will pass through the detection area because of the sudden change of the vehicle passing, so that the vehicle can be counted. None vehicle passing and vehicle passing's gray scale 3D graphs are showing above.
C. Scheduling Policy for Pre-blocking
The situation where there is no taxi on the whole viaduct is very rare. But in order to prevent the situation from occurring, the first step is to determine whether the elevated road can extract relevant information of the speed of taxi. If not, count the vehicle through the main road in the unit time in order to determine the traffic flow of elevated road. A large number of data have proved that the elevated road from the sub-stable state of the upcoming congestion to the occurrence of congestion, the intermediate time is about 5-10 minutes, so in this time there can be pre-blocking scheduling. At the same time, after the first 5 minutes, when the traffic situation is judged to be congested, the dispatching center releases traffic information and dispatch information through the information system. The overall block diagram of the system is shown in figure 11 . V of the design speed in the elevated road, when the x V bellows the min V , to determine the viaduct is about to occur congestion. At this point, count the vehicle on all ramps, for 30 seconds. Sort the difference ( ∆ ) between uplink and downlink vehicles, and turn off the upper ramp less than half of the total number of ramps in sequence. If the average speed is above the threshold 5 minutes later, turn on the off uplink ramps. Otherwise, turn off the specified uplink ramps, and the average speed of vehicles is compared with the threshold in real time until the congestion condition is not satisfied. If the average speed of a taxi measured by a camera is depressed rapidly, the speed of the taxi extracted from the camera position behind the camera is used as the judging condition.
V. CONCLUSION
The viaduct system is an important part of city traffic. It is playing a positive role in alleviating traffic congestion. Based on a large number of investigations and researches, this paper selects the speed of viaduct taxies as the basis and the traffic counting as a supplement to judge the elevated road traffic congestion. This paper puts forward a feasible method for identification of the taxi, and the method is verified by simulation, in which the results prove the feasibility of this method. On this basis, this paper studies a response to elevated road congestion and disposal mechanism, and gives the flow chart of software design. The research on dispatching method of cutting congestion in elevated road is epochal which can be effectively applied to the traffic management in elevated road.
